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DETAILED ACTION 



Claim Rejections - 35 (JSC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1-3, 6, 13-14 and 17-18 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Agilandam et al (US 6,995,559 B2). 

With respect to claim 1, Agilandam discloses a magnetic resonance imaging method for 
performing multi-slice magnetic resonance imaging of a region of interest of an associated 
imaging subject using a radio frequency coil arranged to generate a B, magnetic field in the 
region of interest, the method comprising: determining a per-slice B t field value for each slice 
that is representative of the Bi field over a selected area of the slice; determining an adjusted per- 
slice radio frequency excitation for each slice that adjusts the Bi field value for the slice to a 
selected value; acquiring magnetic resonance imaging data for each slice using the adjusted per- 
slice radio frequency excitation for that slice (Column 2, lines 40-67); and reconstructing the 
acquired magnetic resonance imaging data into a reconstructed image representation (Column 3, 
lines 25-27). 

3 . With respect to claim 2, Agilandam discloses the step wherein the determining of a per- 
slice Bi field value for each slice comprises: determining the B| field across at least the selected 



Application/Control Number: 10/595,582 p age 3 

Art Unit: 2859 

area of the slice; and computing an aggregate value of the determined B| field across the selected 
area of the slice (Column 3, lines 1-27). 

4. With respect to claim 3, Agilandam discloses the step wherein the computing of an 
aggregate value comprises: computing an average, median, or root-mean-square value of the 
determined Bi field across the selected area of the slice (Column 3, lines 1-27). 

5. With respect to claim 6, Agilandam discloses the step wherein the determining of the B| 
field across at least the selected area of the slice comprises: measuring a Bi map of at least the 
selected area of the slice with one of (1) the region of interest of the imaging subject disposed in 
the radio frequency coil, (2) the region of interest of a representative distribution of imaging 
subjects acquired a priori in the radio frequency coil, and (3) a spatially non-uniform 
compartmentalized phantom model of at least the region of interest of the imaging subject 
disposed in the radio frequency coil (Column 3, lines 1-27). 

6. With respect to claim 1 3, Agilandam discloses a magnetic resonance imaging apparatus 
comprising (as seen on Figure 4): a main magnetic field coil generating a main magnetic field 
(#410); magnetic field gradient coils selectively generating magnetic field gradients (#416); a 
radio frequency coil arranged to generate a B| magnetic field in a region of interest of an 
associated imaging subject (#418); a radio frequency transmitter selectively energizing the radio 
frequency coil (#404); a radio frequency receiver selectively sampling the radio frequency coil 
(#420); and a processor programmed to perform the method of claim 1 (#402). 

7. With respect to claim 14, Agilandam discloses a magnetic resonance imaging apparatus 
for performing multi-slice magnetic resonance imaging of a region of interest of an associated 
imaging subject, the apparatus comprising (as seen on Figure 4): a radio frequency coil arranged 
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to generate a Bi magnetic field in the region of interest (#418); a means for determining a per- 
slice Bi field value for each slice that is representative of the B| field over a selected area of the 
slice (Abstract; Figure 4, #402); a means for determining an adjusted per-slice radio frequency 
excitation for each slice that adjusts the Bi field value for the slice to a selected value (Column 3, 
lines 1-27); a means for acquiring magnetic resonance imaging data for each slice using the 
adjusted per-slice radio frequency excitation for that slice; and a means for reconstructing the 
acquired magnetic resonance imaging data into a reconstructed image representation (Column 3, 
lines 1-27; Figure 4, #402). 

8. With respect to claim 1 7, Agilandam discloses the apparatus wherein the means for 
determining a per-slice Bi field value for each slice comprises: a means for determining a value 
of a figure of merit for each slice that is representative of the Bi field over a selected area of the 
slice (Column 3, lines 1-27; Figure 4, #402 and #404). 

9. With respect to claim 1 8, Agilandam discloses the apparatus wherein the means for 
determining a value of a per-slice Bi field figure of merit for each slice that is representative of 
the Bi field over a selected area of the slice comprises: a statistical aggregation means for 
calculating an aggregate value representative of the Bi field over the selected area of the slice 
(Column 3, lines 1-27; Figure 4, #402 and #404). 

Allowable Subject Matter 

10. Claims 4-5, 7-12, 15-16 and 19-20 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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1 1 . The following is a statement of reasons for the indication of allowable subject matter: 

a. With respect to claim 4, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a magnetic resonance 
imaging method for performing multi-slice magnetic resonance imaging of a region of 
interest of an associated imaging subject using a radio frequency coil arranged to 
generate a Bi magnetic field in the region of interest, the method comprising: the step 
wherein the determining of the Bi field across at least a selected area of the slice 
comprises: computing the Bi field numerically using a model of the radio frequency coil 
and a non-homogeneous model of the imaging subject, the non-homogeneous model of 
the imaging subject employing different conductivity and permittivity values for different 
materials of which the imaging subject is formed in combination with the remaining 
limitations of the claims 1 and 2 above. 

b. With respect to claim 5, the claim has been found allowable due to its dependency 
on claim 4 above. 

c. With respect to claim 7, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a magnetic resonance 
imaging method for performing multi-slice magnetic resonance imaging of a region of 
interest of an associated imaging subject using a radio frequency coil arranged to 
generate a Bi magnetic field in the region of interest, the method comprising: the step 
wherein the determining of a per-slice Bi field value for each slice comprises: 
determining a value of a figure of merit for each slice that is representative of the Bi field 
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over a selected area of the slice in combination with the remaining limitations of the 
claim 1 above. 

d. With respect to claim 8, the claim has been found allowable due to its dependency 
on claim 7 above. 

e. With respect to claim 9, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a magnetic resonance 
imaging method for performing multi-slice magnetic resonance imaging of a region of 
interest of an associated imaging subject using a radio frequency coil arranged to 
generate a Bi magnetic field in the region of interest, the method comprising: the step 
wherein the determining of an adjusted per-slice radio frequency excitation for each slice 
includes determining an adjusted radio frequency excitation for each slice that adjusts the 
per-slice Bi field value to a selected value that is substantially the same for a plurality of 
slices for which imaging data is acquired, the method further comprising: determining a 
specific absorption rate based on the adjusted per-slice radio frequency excitations; and 
conditional upon the determined specific absorption rate exceeding a regulatory 

safety limit, repeating the determining of an adjusted per-slice radio frequency excitation 
for each slice using one of a lower selected value of the per-slice Bi field value and 
adjustment of at least one other imaging sequence parameter to reduce the specific 
absorption rate in combination with the remaining limitations of the claim 1 above. 

f. With respect to claim 10, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a magnetic resonance 
imaging method for performing multi-slice magnetic resonance imaging of a region of 
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interest of an associated imaging subject using a radio frequency coil arranged to 
generate a Bi magnetic field in the region of interest, the method comprising: the step 
wherein the adjusted per-slice radio frequency excitations are adiabatic radio frequency 
excitations, and the determining of the adjusted adiabatic radio frequency excitations 
comprise: for each slice, computing an adjusted adiabatic radio frequency excitation that 
substantially corrects for a variation of the Bl field across the selected area of the slice to 
provide more uniform flip angles in combination with the remaining limitations of the 
claim 1 above. 

g. With respect to claim 1 1, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a magnetic resonance 
imaging method for performing multi-slice magnetic resonance imaging of a region of 
interest of an associated imaging subject using a radio frequency coil arranged to 
generate a B] magnetic field in the region of interest, the method comprising: the step 
further comprising: moving the associated imaging subject in a direction transverse to the 
slices, the determining of a per-slice B] field value, the determining of an adjusted per- 
slice radio frequency excitation, and the acquiring of magnetic resonance imaging data 
being repeated for a stationary slice position with the imaging subject moved relative to 
the stationary slice position between each repetition in combination with the remaining 
limitations of the claim 1 above. 

h. With respect to claim 12, the claim has been found allowable due to its 
dependency on claim 1 1 above. 
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i. With respect to claim 1 5, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a magnetic resonance 
imaging apparatus for performing multi-slice magnetic resonance imaging of a region of 
interest of an associated imaging subject, the apparatus comprising: the apparatus 
wherein the means for determining a per-slice B, field value for each slice comprises: an 
electromagnetic simulator receiving a digital model of the region of interest and the 
digital model of the radio frequency coil and estimating the Bi field generated across the 
region of interest, the digital model of the region of interest mimicking non-uniform 
dielectric and conductivity properties of the region of interest in combination with the 
remaining limitations of the claim 14 above. 

j. With respect to claim 1 6, the claim has been found allowable due to its 
dependency on claim 15 above. 

k. With respect to claim 1 9, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a magnetic resonance 
imaging apparatus for performing multi-slice magnetic resonance imaging of a region of 
interest of an associated imaging subject, the apparatus comprising: the apparatus 
wherein the means for determining an adjusted per-slice radio frequency excitation for 
each slice comprises: a table of adjusted per-slice radio frequency excitation versus slice 
position derived from the per-slice B| field values in combination with the remaining 
limitations of the claim 14 above. 

1. With respect to claim 20, the claim has been found allowable over the prior art of 
record because the prior art of record fails to teach or fairly suggest a magnetic resonance 
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imaging apparatus for performing multi-slice magnetic resonance imaging of a region of 
interest of an associated imaging subject, the apparatus comprising: the apparatus further 
comprising means for determining a specific absorption rate based on the adjusted 
per-slice radio frequency excitations; and conditional upon the determined specific 
absorption ratio exceeding a regulatory safety limit, repeating the determining of an 
adjusted per-slice radio frequency excitation for each slice using one of lower selected 
values of the per-slice Bi field value and adjustment of at least one other imaging 
sequence parameter to reduce the specific absorption rate in combination with the 
remaining limitations of the claim 14 above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dixomara Vargas whose telephone number is (571) 272-2252. 
The examiner can normally be reached on Monday to Thursday from 8:00 am. to 4:30 pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez can be reached on (571) 272-2245. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Patent Examiner 
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